INTRODUCTION
The ARS-50 (SAFEGUARD) Class Ships are a new c l a s s o f s h i p w h i c h combines a p r o v e n h u l l w i t h s t a t eo f -t h e -a r t m a c h i n e r y and equipment. The s h i p i s designed t o p e r f o r m combat s a l v a g e , l i f t i n g , emergency r e p a i r , and rescue towing of combatant and support ships. It i s e q u i p p e d w i t h s u f f i c i e n t on board equipment and Navy personnel t o p e r f o r m a broad contingency of salvage tasks, from a p o s i t i o n o f f o r w a r d d e p l o yment, w i t h o u t t h e b e n e f i t o f a i r l i f t e d e q u i p m e n t o r o u t s i d e s u p p o r t . These tasks include: Ocean towing, d i v i n g , o f f -s h i p f i r e f i g h t i n g , deep mooring, heavy l i f t , ocean engineering and s a l v a g e o f a stranded vessel. Salvage o f a stranded vessel may i n c l u d e patching, shoring and emergency r e p a i r , d e -w a t e r i n g and r e t r a c t i o n u s i n g beach gear.
The f o u r s h i p s w i t h i n t h e p r o g r a m a r e b e i n g c o n s t r u c t e d b y P e t e r s o n B u i l d e r s , I n c . o f S t u r g e o n Bay, Wisconsin under the d i r e c t i o n o f , and u s i n g a design developed by, the Naval Sea Systems Command. one o f t h e t h r e e C a t e r p i l l e r D-399 s h i p s e r v i c e d i e s e l g e n e r a t o r s . Some o f t h e a n c i l l a r y f e a t u r e s i n s t a l l e d on t h e s h i p s t o o p t i m i z e t o w i n g a r e h i g h l i g h t e d w i t h i n F i g u r e
TOWING Each s h i p i s p o w e r e d b y f o u r C a t e r p i l l e r

0-399 d i e s e l s d r i v i n g t h r o u g h t w o r e d u c t i o n g e a r s a n d s h a f t s , t u r n i n g c o n t r o l l a b l e , r e v e r s i b l e p r o p e l l o r s (CRP'
s
1.
The ARS-50 Class was s p e c i f i c a l l y d e s i g n e d f o r t h e r e s c u e t o w i n g o f a n y t y p e o f v e s s e l w h i c h i s u n a b l e t o p r o p e l i t s e l f . Rescue t o w i n g e n t a i l s t h e hook-up o f t h e t o w , a t s e a i n i n c l e m e n t w e a t h e r s i t u at i o n s , w h e r e t h e r e e x i s t s a r e q u i r e m e n t f o r e x e r t i n g h i g h b o l l a r d p u l l s a t s h o r t s t a y . The equipment i n s t a l l e d t o a c c o m p l i s h t h e t o w i n g t a s k i n c l u d e s t h e double drum automatic towing machine, the two tow w i r e s , a l a t e r a l c o n t r o l w i n c h , w i r e r o p e f a i r l e a d s , two tow bows and f o u r r e t r a c t a b l e t o w r o l l e r s . The towing machine provides stowage and handles the tow w i r e d u r i n g hook-up operations.
It a l s o p r o t e c t s t h e t o w w i r e f r o m b r e a k i n g b y a u t o m a t i c a l l y l i m i t i n g t o w w i r e t e n s i o n t o a p r e s e l e c t e d v a l u e d u r i n g t o w i n g o p e r a t i o n s .
The t o w w i r e p r o v i d e s t h e means o f conn e c t i n g t h e t o w t o t h e ARS w i t h s u f f i c i e n t s t r e n g t h t o accomplish the task.
The remainder of the equipment i s p r o v i d e d t o e n a b l e t h e s h i p t o p i v o t t h e m a i n t o w w i r e a b o u t t h e t o w f a i r l e a d s f o r h i g h m a n e u v e r a b i l i t y and t o r e s t r i c t t h e t o w w i r e sweep d u r i n g s p e c i a l s i t u a t i o n s .
The f a i r l e a d s , l a t e r a l c o n t r o l w i n c h and t h e f o u r r e t r a c t a b l e t o w r o l l e r s a r e used t o c o n t r o l and r e s t r i c t t h e t o w w i r e movement as d e s i r e d o r r e q u i r e d . The p o r t a b l e t o w bows p r o v i d e a bulwark-tob u l w a r k s u r f a c e f o r t h e s w e e p i n g t o w w i r e t o r i d e , t h u s a v o i d i n g f o u l i n g o r c h a f i n g on c a p s t a n s , b i t t s , hatches, and o t h e r d e c k f i t t i n g s .
The tow bows a l s o p r o v i d e a haven f o r t h e c r e w t o work t h e a f t deck i n r e l a t i v e s a f e t y .
The f a i r l e a d s a c t as a p i v o t p o i n t on t h e s h i p on which the tow wire can bear. They maneuvering. This action w i l l k e e p t h e w i r e r o p e o u t of the ship's screws.
The p a i r o f r e t r a c t a b l e t o w r o l l e r s on the transom, and t h e t w o s i n g l e r o l l e r s ( o n e p o r t and one s t a r b o a r d ) on t h e b u l w a r k s , a c t as 1 i m i t s t o t h e sweeping tow wire arc. Any one o r comb i n a t i o n o f t h e s e e q u i p m e n t s may be used t o e n s u r e a s a f e and e f f i c i e n t t o w o p e r a t i o n .
The t o w i n g m a c h i n e i s an Almon A. Johnson Series "322" double drum, automatic towing machine combined w i t h a model "400" t r a c t i o n w i n c h .
The w i r e r o p e t o w i n g drums and t h e s y n t h e t i c hawser t r a c t i o n heads, w i t h
t h e i r r e s p e c t i v e e l e c t r o -m e c h a n i c a l d r i v e and w i r e drum spooling devices, are located in a t o w i n g machinery room on the main deck at frame 78. Tow power units, controls, mechanical drum brakes and m e c h a n i c a l c l u t c h e s c o n s t i t u t e t h e r e m a i n d e r o f t h e towing machine components.
Each w i r e r o p e t o w i n g d r u m and t h e t r a c t i o n heads may be o p e r a t e d e i t h e r a u t om a t i c a l l y or manually, and may be s h i f t e d f r o m t h e manual t o a u t o m a t i c mode w i t h o u t l o s s o f power or cont r o l . The Main Deck Remote C o n t r o l S t a t i o n , known as t h e COOP, has manual and automatic mode c o n t r o l s f o r t h e w i r e r o p e drums and t r a c t i o n m a c h i n e . When emergency towing or performing other operat i o n s u s i n g f i b e r h a w s e r s , power b l o c k s and a rope t r a n s p o r t t r a y f a c i l i t a t e h a n d l i n g o f t h e s e l i n e s f r o m s t o w a g e b i n s t o t h e t r a c t i o n m a c h i n e . The NARC0 p o w e r b l o c k c o n s i s t s o f a 30 inch diameter sheave which has a 1 6 -1 / 4 i n c h d i a m e t e r t h r o a t . The sheave i s d r i v e n b y a hydraulic motor mounted on i t s s h a f t . A p r e s s u r e r o l l e r r e c e i v e s t h e l i n e f r o m t h e r o p e s c u t t l e and k e e p s t h e l i n e i n t h e s h e a v e b y a p p l y i n g an a d j u s t a b l e , p r e s e t t e n s i o n .
A f t e r t h e l i n e p a s s e s over the sheave, i t proceeds t o t h e r o p e t r a n s p o r t t r a y . The power b l o c k h y d r a u l i c m o t o r i s d r i v e n b y a h y d r a u l i c power u n i t l o c a t e d i n t h e S t e e r i n g Gear Room.
A l a t e r a l c o n t r o l w i n c h , l o c a t e d w i t h i n t h e l a z a r e t t e , p r o v i d e s t h e a b i l i t y t o d y n a m i c a l l y r e s t r a i n , d i r e c t a n d r e t r i e v e t h e m a i n t o w w i r e . T h i s winch i s equipped with 250 f e e t o f 1 / 2 i n c h d i a m e t e r w i r e r o p e .
The b i t t e r end o f t h e w i r e r o p e i s f i t t e d w i t h a g a l v a n i z e d g u y l i n e s l e e v e w h i c h i s l a r g e enough t o pass and r i d e t h e m a i n t o w w i r e . A snatch block and padeye are ;ocated on the fantail in such a way t h a t t h e l a t e r a l c o n t r o l w i r e and t h e t o w w i r e may sweep t h e f a n t a i l w i t h minimum o b s t r u c t i o n . The l a t e r a l c o n t r o l w i n c h i s c a p a b l e o f p a y i n g i n and out a g a i n s t a l i n e p u l l o f 2,000 pounds a t 6 0 f e e t p e r minute and a l i g h t l i n e speed o f 1 2 0 f e e t p e r m i n u t e a t t h e a v e r a g e l a y e r . The winch w i l l n o t be damaged when i t i s o v e r h a u l e d b y t h e m a i n t o w w i r e .
The motor brake w i l l h o l d 4,000 pounds a t t h e a v e r a g e l a y e r .
The l a t e r a l c o n t r o l w i n c h i s powered by the same h y d r a u l i c power u n i t t h a t powers t h e power blocks and t h e r e t r a c t a b l e t o w r o l l e r s . The l a t e r a l c o n t r o l winch i s c o n t r o l l e d f r o m t h e M a i n Deck Remote C o n t r o l S t a t i o n .
The r e t r a c t a b l e t o w p i n s a r e c o n t r o l l e d f r o m t h e Main Deck Remote C o n t r o l S t a t i o n and each p i n can be r a i s e d o r l o w e r e d i n d e p e n d e n t l y . A p a i r o f a u t o m a t i c r e t r a c t a b l e r o l l e r s i s l o c a t e d on t h e c e n t e r l i n e a t the transom.
Two s i n g l e a u t o m a t i c r e t r a c t a b l e r o l l e r s a r e l o c a t e d a t
Frame 99 p o r t and starboard bulwarks. The r e t r a c t a b l e t o w r o l l e r s ( s e e F i g u r e 1) r e p l a c e t h e t w o p a i r s o f Norman p i n s f o u n d on o l d e r Navy ARS s h i p s and s e r v e t o r e s t r a i n t h e sweep o f t h e t o w w i r e . They can also be used t o t r a p t h e t o w w i r e a t t h e s t e r n . The t o w p i n s r o t a t e and a c t as f a i r l e a d s as t h e y r e s t r a i n t h e w i r e .
Each r o l l e r i s r a i s e d and lowered by means o f a h y d r a u l i c c y l i n d e r , l i n k a g e , and t r u nn i o n mechanism.
The r o l l e r s a r e 18 i n c h e s i n o u t s i d e diameter and extend 3 f e e t above t h e c a p r a i l .
The
Once t h e t o w r o l l e r has been autom a t i c a l l y r e t r a c t e d , e i t h e r b y t h e l o w e r c o n t r o l o r b y t h e t o w w i r e l o a d , t h e r a i s e b u t t o n m u s t be a c t u a t e d t o r a i s e t h e t o w r o l l e r . 
D I V E R ' S LIFE SUPPORT SYSTEM (DLSS)
Any salvage or ocean engineering operation may r e q u i r e t h e u s e o f d i v e r s t o s u r v e y t h e s i t e o f a grounding, make an underwater hull or equipment i n s p e c t i o n and r e p a i r s , make u n d e r w a t e r c o n n e c t i o n s t o equipment i n p r e p a r a t i o n f o r r a i s i n g , e f f e c t u n d e rw a t e r r e p a i r s o r o t h e r u n d e r w a t e r t a s k s . The ARS-50 Class ships w i l l c a r r y a complement of d i v e r s i n c o
nj u n c t i o n w i t h t h e DLSS t h a t e n a b l e t h e s h i p s t o p e rf o r m d i v i n g t a s k s w i t h e i t h e r o f t w o t e t h e r e d d i v i n
commun i c a t i o n s c a b l e , and a s t r e n g t h member. The b r e a t h i n g medium i s a i r s u p p l i e d f r o m t w o 300 psi compressors through 100 c u b i c f o o t r e c e i v e r s , f i l t e r s , v a l v i n g and p i p i n g , o r t h r o u g h a 3000 p s i a i r f l a s k bank t o t h e Surface Supported Diver Consoles (SSDC). The d i v e r s a r e t r a n s p o r t e d t o and f r o m t h e i r work s i t e e i t h e r on a d i v i n g s t a g e o r i n an Open D i v i n g B e l l , b o t h o f w h i c h a r e h a n d l e d b y t h e p o w e r e d d i v i n g d a v i t s . The ARS-50 Class ship also has a double lock recompression chamber t o t r e a t d e c o m p r e s s i o n s i c k n e s s o r t o p r o v i d e surface decompression.
OFF-SHIP FIRE FIGHTING
The ARS-50 C l a s s s h i p c a n f i g h t f i r e s 
on o t h e r s h i p s and on p i e r s t r u c t u r e s w i t h e i t h e r s e a w a t e r o r Aqueous F i l m Forming Foam (AFFF). These can be d e l iv e r e d t o t h e f i r e b y t w o f i x e d f i r e m o n i t o r s l o c a t e d on t o p o f t h e 04 l e v e l , o r t h r o u g h h o s e s c o n n e c t e d t o t h e o f f -s h i p m a n i f o l d s on t h e m a i n d e c k a f t and t h e 0 1 l e v e l f o r w a r d . A d d i t i o n a l l y , s e a w a t e r and AFFF a r e p i p e d t o a v a l v e d f l a n g e l o c a t e d on t h e 01 l e v e l a t Frame 1. The p o r t a b l e f i r e m o n i t o r c a n be secured t o t h i s f l a n g e t o p r o v i d e a d d i t i o n a l o f f -
a l v a g e o p e r a t i o n s t o s u p p l y 300 p s i t o e i t h e r t h e m o n i t o r s o r t h e f i r e f i g h t i n g m a n i f o l d
on the main deck starboard s i d e .
The ARS-50 Class ship has two fixed monitors and a p o r t a b l e m o n i t o r .
The t w o f i x e d m o n i t o r s a r e l o c a t e d on t h e c e n t e r l i n e of t h e 04 l e v e l a t Frames 44
and 61. The p o r t a b l e m o n i t o r m o u n t s t o a f l a n g e l o c a t e d a t
Frame 1, 01 l e v e l .
The p o r t a b l e m o n i t o r i n l e t v a l v e
and t h e m o n i t o r ' s d e c k f l a n g e c o n n e c t i o n a r e c o v e r e d w i t h a b l a n k f l a n g e when t h e m o n i t o r i s stowed in the Boatswain Storeroom.
The three monit o r s a r e shown i n F i g u r e 1.
HEAVY LIFT
The ARS-50 C l a s s s h i p i s e q u i p p e d w i t h a heavy lift system used t o s u p p l y t h e e x t e r n a l l i f t f o r c e r e q u i r e d t o s a l v a g e a sunken vessel.
Parbuckling of capsized vessels and sawing o f b r o k e n s h i p s a r e o t h e r o p e r a t i o n s p e r f o r m e d w i t h t h e h e a v y l i f t system.
The heavy l i f t system i s made up o f bow and s t e r n r o l l e r s , deck machinery and tackle (see Figure  2 ). The r o l l e r s p r o v i d e a l o w f r i c t i o n f a i r l e a d f o r t h e l i f t l i n e s . The deck machinery and tackle supply the r e q u i r e d h a u l i n g f o r c e o f up t o 150 tons, 75 t o n s t o each l i f t l i n e , t o make t h e l i f t . The two main bow r o l l e r s o r t h e t w o s t e r n r o l l e r s , e a c h c a r r y i n g ha1.f o f t h e l o a d , a r e u s e d t o a c c o m p l i s h l i f t s t o 1 5 0 t o n s . The t w o a u x i l i a r y bow r o l l e r s , e a c h c a r r y i n g o n e h a l f o f t h e l o a d , a r e u s e d f o r l i f t s up t o 75 t o n s as w e l l as sawing and p a r b u c k l i n g . Any lift may be accomp l i s h e d a t d e p t h s up t o 190 f e e t w i t h t h e s a l v a g e equipment on board. A n i n e p a r t 5 / 8 i n c h w i r e r o p e p u r c h a s e t a c k l e , a n i n e p a r t 7 / 8 i n c h w i r e r o p e p u r c h a s e t a c k l e , o r a 1-5/8 i n c h w i r e r o p e f a i r l e a d b l o c k a r e u s e d t o m u l t i p l y t h e c a p s t a n s ' o r p u l l e r s ' p r i m a r y f o r c e t o lift up t o 150 tons.
The l i f t l i n e s f o r a 1 5 0 t o n l i f t a r e 2-1/2 i n c h d i a m e t e r w i r e r o p e . The 1-5/8 inch wire rope can be used f o r 75 t o n l i f t s .
A c a r p e n t e r s t o p p e r i s u s e d t o c o n n e c t e a c h 5 / 8 i n c h o r 7 / 8 i n c h n i n e p a r t p u r c h a s e t a c k l e o r t h e 1 -5 / 8 i n c h f a i r l e a d b l o c k t o t h e 2-1/2 i n c h w i r e r o p e l i f t l i n e .
BEACH GEAR
A ship aground i s r e s t r a i n e d b y w e i g h t and l o s t buoyancy.
I f u n a b l e t o f r e e i t s e l f , i t i s stranded. Beach gear i s a t o o l used t o p r o v i d e t h e f o r c e n e c e ss a r y t o f r e e t h e s t r a n d e d v e s s e l .
The ARS-50 Class c a r r i e s s i x c o m p l e t e l e g s o f b e a c h g e a r c o n s i s t i n g o f STAT0 anchor, chain, 1-5/8 inch wire rope, buoys, purc h a s e t a c k l e a n d h y d r a u l i c p u l l e r s . 
The h y d r a u l i c p u l l e r s y s t e m i s e a s i l y r i g g e d , r e q u i r e s l i t t l e d e c k s p a c e f o r o p e r a t i o n and n e v e r r e q u i r e s f l e e t i n g o u t d u r i n g o p e r a t i o n as does t h e n i n e p a r t p u r c h a s e t a c k l e .
The ARS-50 Class ships c a r r y t w o h y d r a u l i c p u l l e r systems.
A h y d r a u l i c p u l l e r system consists o f t w o p u l l e r s , t w o c o n t r o l consoles, a power u n i t and the necessary hoses to conn e c t them. The i n s t a l l e d s y s t e m ' s power s o u r c e i s l o c a t e d i n t h e F o r w a r d G e n e r a t o r Room w i t h t h e h y d r a ul i c l i n e s h a r d p i p e d t o t h e 02 l e v e l f o r t h e p u l l e r s and c o n t r o l u n i t .
SALVAGE SUPPORT AND HANDLING
The ARS-50 C l a s s s h i p c a n p r o v i d e e x t e n s i v e s a lvage support t o a d i s a b l e d v e s s e l t h r o u g h t h e u s e o f t h e a s s o r t m e n t o f pumps, g e n e r a t o r s , w e l d i n g u n i t s a n d 
I n a d d it i o n , t h e f o r w a r d k i n g p o s t i s e q u i p p e d t o r e c e i v e t h e following Replenishment At
Sea (RAS) r i g s : S t a n d a r d Tensioned Replenishment Alongside Method (STREAM) u s i n g a Standard Underway Replenishment Fixture (SURF), STREAM (with m a n i l a o u t h a u l ) , h o u s e f a l l and M a n i l a H i g h l i n e .
Each h a n d l i n g s y s t e m c o n s i s t s o f a kingpost, boom and vang posts, topping tackle, vang tackle and h o i s ti n g w i n c h e s .
The t o p p i n g t a c k l e and vang t a c k l e a r e i n t e r c o n n e c t e d t o p r o v i d e a compensating rig.
The r i g a d j u s t s f o r t h e d i f f e r e n c e i n v a g t a c k l e l e n g t h p o r t and s t a r b o a r d , t h e r e b y p e r m i t t i n g s i m u l t a n e o u s t e n d i n g o f b o t h v a n g t a c k l e and t o p p i n g t a c k l e . The arrangement o f t h e vang, t o p p i n g and compensating purchases i n s u r e a p r o p e r l o a d b a l a n c e a t t h e c o m p e n s a t i n g r i g so as t o m a i n t a i n boom s t a b i l i t y and smooth operation t h r o u g h o u t t h e boom operating range. and an emergency r u n s w i t c h on a c o n t r o l b o x w i t h a dead man f e a t u r e . The c o n t r o l u n i t p e r m i t s s i m u l t a n e o u s o p e r a t i o n o f t h e t o p p i n g and vang winches w i t h one l e v e r and t h e h o i s t i n g w i n c h w i t h t h e o t h e r l e v e r . The c o n t r o l u n i t c a b l e i s s u f f i c i e n t i n l e n g t h t o p e r m i t t h e o p e r a t i o n o f t h e boom a t t h e p o r t o r s t a r b o a r d b u l w a r k a t e a c h boom l o c a t i o n .
A back-up c o n t r o l u n i t w i t h c h e s t h a r n e s s i s s u p p l i e d f o r e a c h boom.
F i g u r e 3 d e p i c t s t h e a f t boom arrangement and t h e c o m p e n s a t i n g r i g . h o w e v e r , t h e C l a s s ' c a p a b i l i t y i s i m p r o v e d t o r e f l e c t t h e advances i n t h e s t a t e -o f -t h e -a r t as w e l l as t h e changes i n t h e make-up o f t h e f l e e t . The ARS has always been a workhorse. It i s a n t i c i p a t e d t h a t t h e SAFEGUARD Class w i l l c o n t i n u e i n t h a t t r a d i t i o n ; she w i l l tow harder, dive more safely, and salvage more t o w a g e t h a n t h e s h i p t y p e s b e f o r e h e r .
